Effect of obstructive jaundice on the fate of a nephrophilic organic anion in the rat.
Renal transtubular transport of phenolsulfophthalein (PSP), a nephrophilic organic anion that circulates bound to albumin, was studied in normal and bile-duct-ligated rats. Intravenously injected PSP disappeared from the circulation more rapidly in bile-duct-ligated jaundiced rats than in intact animals. However, urinary excretion of PSP was significantly lower in the former than in the latter. Kinetic analysis revealed that binding of PSP to plasma protein(s) was significantly lower with jaundiced rats than with intact animals. Addition of albumin to plasma samples from bile-duct-ligated rats markedly increased PSP binding. The decreased PSP binding returned to normal levels after treating the jaundiced plasma with bilirubin oxidase, an enzyme that degrades amphiphilic bilirubin to water soluble metabolites. These results suggest that bilirubin might be the major metabolite that occupied the PSP binding site(s) on albumin in jaundiced rats. When PSP was injected bound to equimolar amount of albumin, the rate of PSP disappearance from the circulation decreased and urinary excretion of the ligand increased markedly; urinary excretion of PSP was significantly larger in bile-duct-ligated rats than in intact animals. These results suggest that the renal transport capacity for amphiphilic organic anions, such as PSP, might be increased compensatively in bile-duct-ligated animals, and that the apparent decrease in renal secretory transport for PSP might result from, at least in part, random distribution of the ligand to extrarenal tissues due to decrease in the binding activity of albumin.